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12.1.3 Macroinvertebrates

A EQU PVENT

1
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12.1.3.1 Quantitative Method (Hess or Surber Sanpler)
Hess or nodified Hess sanpl er or surber sanpl er (approxinately

one square foot enclosure size - Hess is 0.1 square neters)

2. Collection jars (1 liter or 500m w de-nouth pol yet hyl ene

bott | es)

3. Scrub brush

4. Squeeze hottle (one liter) for rinse water

5. Preservatives (ethanol and/or formalin)

6. Anetal rod or long- shanked screwdriver for disturbing substrates

with a Hess or  Surber sanpl er.

B. QOCOLLECTI ON

1

Since sanpling | ocations have been predetermned based on the

obj ectives of the study and reconnai ssance visits, the selection of
sanpling sites is deternmined by the physical characteristics of the

streamat the desired |ocation (depth, velocity, substrate type,

al gae and nacrophyte growth, predom nance of pools, runs, and
riffles, etc.). Athough riffle areas with cobble substrates are
general ly the nost diverse and productive habitat type, riffle areas
may not represent the predom nant type of habitat in the streamand
may not be conparable to habitats sanpled at other locations in the
stream The selection of habitats and sites to sanple nust be nade
carefully based on the objectives of the study

2. Because this nethod is used to collect quantitative
nmacroi nvertebrate data, it is usually necessary to collect replicate
sanpl es so that statistical nethods can be used in the anal ysis of
data. Also, nmacroinvertebrate taxa are not usually uniformy
distributed. Their distribution tends to be
clunped or patchy, and often one or two sanpl es shall not adequately
represent the total nacroi nvertebrate popul ation. |n general, three
to eight 1-square-foot sanples per habitat type are consi dered
sufficient for a faunal survey.
3. The site selected for sanpling nust possess certain
physical attributes. The water nust be deep enough to
permt flow through the front and back screens into the
catch net at the back of the sanpler. However, the depth
cannot be so great that water overflows the sanpler, and
washes organi sms out the top. There al so nust be
sufficient flow velocity to flush organisns into the
col l ection net.

4, (nce a site is selected, the Hess sanpler is
positioned for insertion into the substrate. Wile
standi ng just downstreamof the site, and faci ng upstream
grasp the sanpler by the handles and hold it just above
the water's surface, with the collection net on the
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downstream side. Look through the top of the sanmpler to
sight the substrate that shall be sanpled. To compensate
for the effect of the streanflow, an attenpt is nade to
insert the sanpl er just upstreamof the desired |ocation.

5. Tipping the sanpler slightly to elevate the front
(upstrean) end, and ainmng slightly upstreamof the
desired site, drive the sanpler into the water. Wien the
bott om nakes contact with the substrate, inmmediately drive
the bottomof the sanpler into the substrate using a
series of quick, short, clockw se-counterclockw se
rotations. Drive the sanpler in as far as necessary to

cl ose any gaps between the substrate and the sanpl er
bottom If large cobbles or other objects prevent closure
of the gap, an attenpt may be nade to renove these

obstacles by hand. If the gap cannot be cl osed,
preventing | oss of organisns, a new site shall have to be
sel ect ed.

6. Once the sanpler is in place, the encl osed substrate
is thoroughly churned and cl eaned. Rocks and ot her debris
shoul d be brushed or cleaned so that any attached

organi sns are renoved, naking sure all collectible

organi sns and debris are kept inside the sanpler

O eaning and brushing continues until all organi sns have
been renoved fromthe substrate. Finally, thoroughly churn
the remaining bottommaterial with the netal rod or
screwdriver, using a series of clockw se and counter

cl ockwi se rotations. The renai ni ng bottom gravel s and
sands can al so be scooped up with the hands and dropped,
al l owi ng any renai ni ng organi sns to be flushed into the
net .

7. The contents of the collection net are washed down
into the attached col |l ection bottle. This rmay be done by

renoving the sanpler fromthe substrate and letting water

fl ow over the outside of the collection net while brushing
organi sns down the net with a hand or brush

8. Dunp the contents of the collection bottle into a one-
quart (or snmaller) sanple jar. Renove as nmany organi sns
fromthe collection net and collection jar as is practica
(a fewshall inevitably be |l eft behind) to preserve the
integrity of the sanple. R nse and clean the collection
net and sanpl er thoroughly to prevent contamnation of the
next sanpl e.

9. Attach a label to the jar clearly identifying the
sanpl e (location, date, replicate nunber, nmet hod of
collection and preservation). A snall piece of paper wth
station identification nunber or nanme, witten in pencil
may al so be put into the jar to conclusively identify the
sanpl e.

C  FILTRATI ON None
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PRESERVATI ON

Ethanol (ETCH) and fornalin. Shoot for >70% ETCH in the final
fixed sanple. Only use formalin if it is absolutely necessary
as it is a carcinogen. Decant excess water fromthe jar,

using the lid to prevent |loss of organisns. Fill the jar

with ETCH An ounce or two of formalin should be added if
the sanple contains a | arge anount of organic naterial

(al gae, detritus, wastewater treatment plant effluent, etc.)

whi ch coul d deconpose and destroy nacr oi nvert ebrat e

organi sns. dose jar securely.

PRECAUTI ONS

1. Care nust be taken in the transport or shi pnent of
sanpl es to prevent breakage of sanple jars and | oss of
contents. Pack and store jars carefully and securely.

2. Care nust be taken when | ooking for suitable sanpling
sites not to disturb the substrate or habitat in areas
where sanpl es might be collected. A sanple collected where
the substrate has been disturbed by wal king shall not be
representative of the comunity.

QUALI TY OONTRCL

There are no standardi zed quality control procedures in the
collection and anal ysis of biol ogi cal sanples. MNake sure
sanpl es are |labeled accurately and conpl etely.

SPEC AL | NSTRUCTI ONS None

REFERENCES
Uhited States Ceol ogi cal Sur vey( USGS 1987). Techni ques of
Wt er Resources Investigations of the United States
Geol ogi cal Survey, Chapter Ad. Met hods for Collection and
Anal ysis of Agquatic Biological and M crobiol ogi cal Sanpl es,
Washi ngton, D. C

PRQIECT

A ark Fork Basin Study, Intensive Surveys
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12.1.3.2 Senm -Quantitative Method

A

EQU PMVENT
1. Dnet sanpler

2. Collection jars (one Liter or 500 m wi de-nouth
pol yet hyl ene bott !l es)

3. Preservatives (ethanol and/or formalin)
OOLLECTI ON

1. As sanpling | ocations have probably been predeterm ned
based on the objectives of the study and reconnai ssance
visits, the selection of sanpling sites is deternned by the
physi cal characteristics of the streamat the desired

| ocation (depth, velocity, substrate type, grass and

nmacr ophyte growt h, predom nance of pools, runs, and riffles,
etc.). Athough riffle areas with cobble substrates are
general ly the nost diverse and productive habitat type,
riffle areas may not be representative of the predom nant
type of habitat in the stream may not be conparable to
habitats sanpled at other locations in the stream and nmay
not neet the objectives of the study.

2. If gualitative sanples are desired, the sanple collected
may be a conposite of nmany different habitat types (riffles
runs, pools, algae and nacrophyte growh, cobble and sand
substrates, etc.). Such a sanpling attenpts to collect and
identify as nany different taxa as possible residing in the
streamreach. The nethod used to collect such a sanple is
called the traveling kick because the investigator noves
around while collecting organisns fromdifferent sites
(habitats) in the sanpling | ocation

3. |If sem-quantitative sanples are desired, the

investigator identifies an appropriate habitat to sanple, and
collects organisns using a sinmlar amount of effort at all
sites sanpl ed. The amount of effort is standardized by
disturbing a simlar anount of habitat (i.e., substrate area)
for a simlar anount of time (i.e., 30 seconds). Because the
effort is not as strictly controlled as in the use of a Hess
sanpl er (thorough cleaning of a knowh area of substrate), the
sanples are not truly quantitative. The method used to

collect sem-quantitative sanpl es is called the unit-effort
ki ck.
4. To collect a kick sanple, the D net is positioned in the

streamso that the "flat" side of the hoop is snug agai nst
the substrate, approximately perpendicular to the |ine of
flow The net handl e shoul d al so be approxi nately
perpendicular to the water's surface.

5. An area in front of the net is disturbed, using one or
both feet to | oosen and churn the substrate. The churning
and digging notions of the foot, or feet, should be vigorous
enough to disturb the several top inches of substrate and

| oosen any tightly clinging organisms. |f the sanple is

sem -quantitative, the area disturbed should be close to
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sone predetermned size (i.e., 1 or 2 square feet) and for

sone predetermned tine (i.e., 30 seconds). Tinme and area
of disturbance are not inportant in collecting qualitative
sanpl es, but collection sites should be disturbed thoroughly
so that as many taxa as possible are coll ected.

6. Dunp the contents of the net into a sanple jar.
Qualitative sanples shall be conposited as habitats and
sites are sanpled. Renobve as nany organi sms as possi bl e
fromthe net. R nse and clean the net thoroughly after each
sanpl e has been collected to prevent contamnation of the
next sanpl e.

7. Attach a label to the jar clearly identifying the sanple

(location, date, replicate nunber, nmet hod of coll ection and
preservation). A snall piece of paper with station
identification nunber or name, witten in pencil, may al so

be put on the jar to conclusively identify the sanple.
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MONTANA DEPARTMENT OF ENVI RONMENTAL QUALITY
PLANNI NG, PREVENTI ON AND ASSI STANCE
(VWORKI NG DRAFT)

RAPI D Bl OASSESSMENT MACRO NVERTEBRATE PROTOCOLS
SAMPLI NG AND SAMPLE ANALYSI S SOP' S

Bob Bukanti s
5 June, 1998

Pl ease note that this is a working draft. This docunent outlines
met hods that are being refined and devel oped and expected to be
in frequent revision. |If you plan to use these nethods, please
acquire the latest version. Please contribute to the devel opnent
process by directing any comments to Bob Bukantis; Monitoring and
Dat a Managenent Bureau; Montana Departnment of Environnmental
Quality, 2209 Phoeni x Ave, Helena MI 59601.

The met hods descri bed here are designed to be used in second
order and above, wadabl e streans. These nethods can al so be used
insnmaller, e.g. first-order streans, but special care needs to
be taken in data analysis and interpretation. The expectations
or standards used to judge streamcondition will vary fromthose
presented here (R chards, 1996).

SAMPLI NG

| NDEX PERI OD

Sumrer (June 21 to Septenber 21), follow ng runoff, is the
season chosen by the Montana Departnent of Environmental Quality,
Pl anni ng Prevention and Assi stance D vision (PPAD) for sanpling
nmacr oi nvertebrates in Montana. David R chards (1996) reconmmended
limting sunmer season sanpling to July and August in his recent
MS. thesis on Mdntana nountai n stream bi ononitoring. The summrer
season is the tine of year that PPAD has the nost reference data,
and it is the season in which both streamflows and weat her
conditions are nost amenable to aquatic field work in Mntana.

Extrenes in fl ow shoul d be avoi ded for sanpling
nmacroi nvertebrates. Sanpling during high fl ows, besides being
potentially unsafe, is likely to increase sanpling variance due
tothe difficulty in sanpling in fast, deep waters using the
nmet hods descri bed herein.

When nonitoring for trends at a particular site, the best
results will likely be obtai ned when potential between year
variance is mnimzed by sanpling as cl ose as possible to the
sanme date each year.

Specific nonitoring or assessnent informati on needs may



di ctate sanpling outside of the recommended tinme period. In this
case care should be taken that any reference data used for the
assessment cone fromcollections taken in as simlar a tine of
year as the study collections. A preferable option would be to
generate an expected comunity for conparison purposes
specifically to address the needs of the study. For exanple, the
best possible reference community when trying to determne the

i npact of a point source discharge will nost |ikely be available
upstream of the discharge at the tinme of sanpling.

SI TE SELECTI ON

Sel ection of study sites depends largely on the goal s and
objectives of the study. Site selection is best acconplished by
an experienced aquatic ecol ogist. Access, |ocation of
contam nant sources, mxing zones, and dilution of pollutants,
shoul d be considered. A site selected as a reference for the
study site should be as simlar as possible to the study site.
Care should be taken to sanple froma riffle that is as typical
as possible for the streamtype especially when it is not
possi ble to use |locally-generated reference data. Wen there is
a need to conpare data fromseveral sites, the sites selected for
sanpling should be as simlar as possible in terns of gradient,
depth, substrate size and heterogeneity, and canopy cover. It is
best to avoid sanpling near bridges, or crossings unless the
pur pose of the study is to examne the effects of these on the
stream There is anple evidence that the presence of |akes or
i npoundments on streans and rivers affects benthic invertebrate
comunity conposition; therefore sanpling sites should be | ocated
as far fromthese as is practical. Sanpling bedrock or |arge-
boul der domnated riffles is best avoided, if practical.

SAMPLE COLLECTI ON

The goal using these nethods should be to collect the w dest
variety of aquatic nacroinvertebrates available at a site with a
total sanple size of at |east 300 organi sns while staying within
the constraints of the methods.

Separate nethods are outlined in this docunment for high- and
| owgradi ent streans. A high-gradient streamis considered to be
any streamthat has riffles as a conmon feature. H gh gradient
streans typically sustain water velocities of 1 ft/sec or greater
and have substrates prinarily conposed of gravel or |arger
particles. Lowgradient streans are considered streans that
either lack riffles or where riffles are a rare feature of the
habitat. Lowgradient streans rarely have velocities that exceed
1 ft/sec, except during high water. Their beds are usually
conposed of fine sedinment and may have intermttent patches of
coarser nmaterials. These |lowgradient streans are usually
prairie streans or spring creeks in Mntana.

hi gh- gradi ent streans




The hi gh-gradi ent kick-net nethod is designed to sanpl e
streamriffles to collect a sanple containing at |east 300
nacr oi nvert ebr at es.

The net hod was devel oped for sanpling shallowriffles in
second to fifth order (as defined by Strahler, 1957) Montana
streans. Wen necessary, shallow runs or other habitats may be
sanpl ed. The habitat sanpl ed should not be too deep (greater
than 2 feet, ideally one foot or less), or too fast (greater than
about 3 feet per second). The targeted sanpling unit is a
representative sanpling of the mcrohabitats available within the
riffle. A standard Dnet with 1 mmnesh is used to collect the
sanpl es.

The sanple is collected by enpl oying a traveling kick
t echni que where the objective is to dislodge the invertebrates so
they are swept into the net. This is ideally done by starting at
t he downstream corner of a rock-substrate riffle and vigorously
shuffling and kicking the feet through the substrate as you
progress towards the opposite upstreamcorner of the riffle. Be
sure to sanple the margin of the riffle to collect those taxa
unique to that mcrohabitat. Wiile doing this "riffle shuffle"
the D net should be held such that the flat portion of the net
ring is parallel to and on the bottomwhile the net opening is
perpendi cular to the current direction and i medi ately downstream
of your feet. The effort expended in acquiring the sanple should
be sufficient to capture at |east 300 invertebrates and to
effectively sanple the variety of habitat in the riffle. Attenpt
to nove through the riffle at about one-third foot per second, so
that the final total |length of stream bottom di sturbed is about
20 feet, and the total time spent sanpling is one mnute. It nay
be necessary to adapt this technique to situations where a
diagonal kick is not the best way to get a representative sanpl e
of the mcrohabitats in the riffle, or to get a sufficient nunber
of organisns to process. For exanple, it may be better to break
the "kick"™ up into shorter segnments to ensure sanpling a w der
variety of mcrohabitats, or to deal with debris and sanple
mat eri al accumul ations in the net-bag.

The sanpl es are neant to be qualitative, although the
duration of the kick should be tinmed and the | ength of stream
bottomdi sturbed is estimated to allow for later estimation of a
"catch-per-unit-effort”. Wen sanples are taken for trend
nmonitoring and to be conpared to sanples that were taken using an
earlier protocol, it is recoomended that the original protocol be
nmai nt ai ned to nai ntai n consi st ency.

Replication of sanples is recormended whenever possible. A
recommended nethod is to sanple two (or nore) nearby riffles,
keepi ng the sanpl es separate. |f sanples are processed
separately, variation introduced through the conbi ned effects of
sanpl i ng, subsanpling, and site selection can be estinated. For
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the sake of brevity variation due to the three previously
nmenti oned sources will be referred to herein as sanpling
vari ation.
An estinmate of sanpling variation is val uable in assessing
i npact and in assessing the significance of observed differences
in inpairment scores.
| ow gradi ent streans
Wen riffles are rare or non-existent, as in | ow gradient
streans, a different sanpling protocol is recomrended. A nulti-
habi t at approach has been devel oped for nany areas of the United
States and is considered to be an effective way of sanpling
nmacroi nvertebrates in lowgradient streans. A dip-net "jab"
sanpling nethod will be enployed. A single jab is nmeant to
sanpl e approxi mately 1 neter of length with the net; there should
be 20 "jabs" per sanple.
The sanpling protocol is as foll ows:
1. Select the reach to be sanpl ed: Sel ect a reach of at
| east 1 meander |ength, or better, about 20 bankful | channel
wi dths. Examne and record the approxi nate proportion of
productive nacroi nvertebrate habitat. Productive habitat
types are: riffles, snags, aquatic vegetation, and bank
nar gi ns.
2. Proportionally allocate jabs to the relative occurrence
in the reach of habitat types.
3. Collect the 20 "jab" sanple: Sanpling shoul d be conducted
nmoving in an upstreamdirection through the reach,
proportional ly allocating jabs anong habitat types as
determned in 2. above. Specific descriptions of what one
jab shoul d be for typical productive habitats are:
riffles: sanple enploying the traveling kick as for
hi gh gradient streans (explai ned above). Travel 1
meter for each "jab" allocated for riffle habitat. |If
the current is too slowto efficiently capture
nmacroi nvertebrates in the riffle using a traveling
kick, then jab net along riffle bottomin an upstream
direction, attenpting to dislodge and catch
invertebrates w thout retaining excessive debris.
snags: depends on the nature of the snag. The idea is
to try to sanple roughly an equivalent of a neter
sweep. Sweep through and around the snag i n such a way

as to dislodge and capture inhabitants. Inhabitants
shoul d be scrubbed off by hand into the net on coarser
snags.

aquatic vegetation: sweep the net through the
vegetation for about 1 nmeter trying to | oosen

i nhabi tants.

bank margins: typically a nodification/conbi nation of
"jab" recommended for the above habitats, dependi ng on
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the nature of the habitat at the site.
SAMPLE LABELI NG AND PRESERVATI ON

Accurate | abeling of sanple bottles is inportant to preserve
critical information. Bottles are best |abel ed both inside and
out. Labels to be placed in the sanple bottle should be witten
in pencil on good quality paper |abels. The use of pre-printed,
fill-in-the-blank | abels are recommended to hel p ensure that
| abeling is conplete.

There are several suitable preservatives available. N nety-
five percent ethanol is a good choice. It will do the job, yet
is relatively benign to handle. The drawback of using ethano
alone is that the fluid conposition of the sanple needs to be
dom nated by the ethanol to effect good preservation. It is
necessary to consider the dilution effects of water present in
living and dead biol ogical material in the sanple, as well as any
free water. Attenpt to get a final concentration of about 80 %
If there is any doubt concerning preservation, decanting and
refreshing the sanple with new et hanol once back fromthe field
is recommended. Formalin is frequently used, either alone or in
conjunction with ethanol. Formalinis a 37 to 40 % aqueous
solution of fornal dehyde. Two to 6 percent formalin wll
adequately preserve a sanple. However, formalin is not "user
friendly" as it is considered carci nogenic.

SUPPORTI NG FI ELD DATA

Supporting data to be collected at the time of field
sanpl i ng shoul d be entered on the "field data sheet” and "habit at
assessment field data sheet”. Note that there are separate forns
for both high-gradient (riffle-pool) and | ow gradient (glide-run)
streans. Both forns are adapted fromthe work of M ke Barbour
and Sam Stribling of Tetra Tech. One set of forns shoul d be
filled out for each site sanpled. In addition, the riffle or
ot her habitats sanpl ed shoul d be described by the use of clearly
witten descriptions. A sketch of the riffle or other habitat
sanpl ed i s recommended, along with an indication of that portion
of the riffle sanpled. A sketch is often inval uabl e when
attenpting to relocate sites in the future. Photographs shoul d
be taken of the sanpling site, and of substrate sanpled. |nclude
| andmar ks i n the phot ographs and sketches of the site to
facilitate future |l ocation of the sanpled site.
mnimumfield information required
The following is the mninmal field information required to
mai ntain data integrity. Do not collect sanples for processing
without all of the followng information included with the
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sanpl es.

1. Stream the nanme of the streamfromwhere the sanpl e was
t aken.

2. Site nane: Use a descriptive site nanme that will help

| ocate the sanpled site

3. Date: Date sanpl e was taken.

4. Tinme: The time the sanple(s) were taken (mlitary tine
format).

5. Coll ecting Agency: The agency the sanpler works for.

6. Legal Description: The Townshi p, range, section and tract
description to four divisions if possible. This infornmation
isrequired to build stations in the STCREASE dat abase.

7. Nunber of kick sanpl es: nunber of kick sanpl es taken.
Note if a sanple is in nore than 1 jar

8. Duration of kick: Length of tine substrate was di sturbed
to collect each sanple. There should be a separate entry
for each sanple taken. The standard duration is one mnute.
9. Length of kick: Iength of stream bottom di sturbed during
sanpl e collection in feet. Should have an entry for each
sanpl e.

10. Field notes: Provide a description of the site(s)
sanpled. Provide any information that will hel p someone

el se | ocate where you took your sanpl es.

habi tat assessnment forns

Rating the field characteristics can be highly subjective.
Try to be as consistent as possible and freely take notes to
docunent field conditions. The best use of the forns nay be to
force the sanpler to observe and record certain aspects of the
habi tat encountered rather than an absol ute scoring of the
habi tat condition

Renmenber that the intention of the field forns is to
facilitate the recording of infornmation about quality of the
streamas nacroi nvertebrate habitat. This is neant to be an aid
in determning causes and sources of any inpairment noted. The
formis not designed to be used to separate out natural versus
ant hropogeni ¢ inpacts to the streamsystem

When sanpling | ow gradi ent streans, detailed notes shoul d be
taken on the types and rel ative proportion of habitat sanpled, as
wel | as on description and condition of those habitats. Exanples
of information worth noting include: type of riffle substrate,
nunber, type, and rel ative preval ence of nacrophyte species, size
of snags, accumul ations of fine materials in channel and on/in
habitats, etc.

Points to consider when rating nmacroi nvertebrate habitat on
the Habitat Assessnent Forns are:



paraneters 1 and 2: only rate that portion of the streamactually
sanpled; e.g. for riffle/pool streans only rate the riffle
fromwhi ch the sanpl e was taken

paraneters 3-10 (and 7 and 9 on Aide/Run form:on this portion
of the formrate the average condition observed for a
di stance about equal to 10-15 bankful | channel wi dths
upstreamof the sanpling |ocation. WMake notes concerning
any know edge of conditions further upstream

paraneter 4: consider sedinent to be any solid geologic nateria
that is transported by the stream |Individual sedinent
particles range in size frommcroscopic (silt) to quite
| arge, such as boul ders.

paranmeter 5: Streans typically have three distinct channels.
The bankful | channel is primarily formed by the bankf ul
di scharge that is typically reached or exceeded about once
every 1.5 years. Wen the fl ow exceeds the el evation of the
top of the bankfull channel, the water expands into the
fl ood channel (sonetimes referred to floodplain, or flood-
prone area). The basefl ow channel is the channel that is
defined by lowflow conditions. This is the snall est
portion of the channel that is normally wet under all flow
conditions. D version of water at dry tines of the year or
abnormal |y dry weat her conditions nay cause a reduction in
the avail abl e habitat and have adverse effects on the
nacroi nvertebrate community.

STREAM CHANNEL STABI LI TY DATA COLLECTI ON

SUBSAMPLI NG

Subsanpl i ng procedures need to be followed carefully to
ensure reliable data that are directly conparable to other data
collected using this nethod. The sanple should be poured in a
gridded pan wi th about 24 equal -sized squares. D stribute the
sanpl e as evenly as possible over the entire bottomof the pan.
Randonmt y choose squares in the pan for subsanpling. Renove al
nmacr oi nvertebrates fromeach chosen square until 270 to 330 are
pi cked. (nhce a square is chosen for sanpling, search it for
nmacr oi nvertebrates until you feel confident all
nacroi nvertebrates have been renoved. Be sure to record
subsanpling information to allow reporting the proportion of
sanpl e subsanpl ed.

A |l ab shoul d have a range of sizes of gridded pans
avai | abl e, such that an experienced "bug picker" can evaluate the



proper size pan to use. The idea is to have the density of
nmacr oi nvertebrates in the bottomof the pan so as to all ow at
| east 5 squares, and preferably nore, to be conpletely picked
cl ean of nacroinvertebrates w thout exceeding a total sanple size
of 330. It may be necessary with sanples fromrich sites to
split the sanple with a sub-sanpling device that produces
representati ve subsanples, prior to using the procedure described
above.

Be sure to docunent the actual proportion of subsanple
renoved so this can be used to produce a density estimate during
data anal ysi s.

MACRO NVERTEBRATE TAXONOM C RESOLUTI ON

It is critically inportant that the | evel of taxonomc
resolution be strictly conparable to allow conparability of data
bet ween sanpl es. Wen conparing data to data from past sanpl es
consi stency of taxonom c resol uti on needs to be naintai ned or
strictly accounted for in the analysis. The follow ng taxonomc
resolution is reconmended for Montana.
M scel | aneous, Non-insect |nvertebrates

Porifera, Turbellaria, Nenmatoda, Copepoda, and Gstracoda to

class or phylum

Acrai and d adocera to O der

AQigochaeta to famly.

H rudi nea to species

Mol lusca: Famly for Sphaeriidae, Pl anorbidae,
Lymnaei dae, Ancyl i dae, Physi dae.

Anphi poda, Astaci dae, |sopoda (genus, except Hyal | el a
azteca to species).

Odonat a: genus

Epheneroptera

Baet i dae: Genus for nost, and species for Baeti s.
Generic limts suggested by MCafferty and Wl tz (1990)
fol | owned.

Genus for Baetiscidae, Caenidae, Qigoneuriidae,
Epheneri dae, Leptophl ebiidae, S phlonuridae,
Tri coryt hi dae.



Ephernerel | i dae: (Genus except species for Drunel l a and
Ti npanoga.

Hept ageni i dae: (Genus, except Epeorus to species
Pl ecopt er a

Famly for Capniidae, Leuctridae and Chl oroperlidae
(except genus for Kathroperla and Sweltsa).

Nenouri dae: Genus except for Zapada to species or
speci es group.

Perlidae: Species except for Dor oneuri a.

Per| odi dae, Pteronarcyidae, Peltoperlidae and
Taeni opt erygi dae to genus.

Hem ptera: Genus, except Corixidae left at famly |evel.
Megal optera and Lepi doptera Genus.

Trichoptera (Genus, except Rhyacophilidae to species group or
speci es.

Col eoptera: Key to genus. List the larvae and adults separately
in the taxonomc |ists, where appropriate.

Di ptera:

Bl ephari ceri dae, Ceratopogoni dae, Quli ci dae,

Dol i chopodi dae, Ephydri dae, Misci dae, Pel ecorhynchi dae,
Strationyiidae, Tabani dae, Tanyderidae to famly.
Larval and pupal identifications pool ed under one
famly nane.

At heri ci dae, D xi dae, Enpidi dae, Psychodi dae,
Sinmuliidae, Tipulidae to genus. Larvae and pupae
pool ed under a single nane.

Chi r onom dae:

Identified to genus level. Particular taxa (e.g.
Cri cot opus nostococl adius) identified to subgenus or
speci es group; conbi ne pupae under famly.



METRI CS CALCULATED

The following are nmetrics that are considered poitentially useful

for use in Mntana:
Taxa Ri chness The nunber of clearly-unique taxa in the
sanple. Care needs be taken in this netric that taxa are not
“doubl e-counted”. For exanpl e i mature speci nmens determ ned
to famly only shoul d be assuned to belong to the sane genus
as other specinens in that famly that were determned to
genus level, unless they are definitely known to belong to a
different, but undetermned genus. Smlarly, different life
stages of an organismare not to be considered different
taxa, unless the specinmen in question is definitely known to
represent a uni que taxon. For exanple, finding chironomd
pupae do not add an extra taxon to a list of chironomd
genera, unless the speci nens found are known to represent a
“new’ genus.
EPT Richness The nunber of taxa fromthe orders
Epheneroptera, Plecoptera, and Trichoptera. The sane
considerations applied to taxa richness above, apply
here al so.
% Dom nant Taxon 100( (nunber of individuals of the
nunerical ly dom nant taxon)/(total in the sanple)). Val ues
range fromO to 1.
Bi otic I ndex The sumof (proportional abundance of a taxon
in the sanpl e)(tol erance val ues specified by DEQ for that
taxon) for all taxa in the sanple. Values range fromO to
10.
Met al s Tol erance | ndex (tol erance val ues specified by DEQ
calculated as Biotic Index, above.
% Col l ector-Gatherer + Filter-feeders The sumof the
per cent age of each of these functional -feeding groups in the
sanpl e.
% Scraper + Shredder (Mountain, Spring and Plains) The sum
of the percentage of each of these functional -feedi ng groups
in the sanpl e.
Quantitative Simlarity Index for TaxaCan be used only when
conparing two sanples. Cacul ate the amount of overlap in
proportional abundance for each taxon, then sumthis for all
taxa in both sanples. Values can range fromO to 1.
Quantitative Simlarity Index for Functional - Feedi ng- G oups
Can be used only when conparing two sanples. Cacul ate the
amount of overlap in proportional abundance for each
functional -feedi ng-group, then sumthis for all taxa in both
sanpl es. Values can range fromO to 1.
Dom nant s-i n- Conmon-5 Can be used only when conparing two
sanples. It is the nunber of the five nost nunerically
domnant taxa in each sanple, that are also one of the five
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nureri cal domnants in both sanpl es.

% EPT individuals The percentage of the sanple nmade up of
individuals fromthe orders Epheneroptera, Plecoptera, and
Tri chopt er a.

% Epheneroptera The percentage of the sanpl e nade up of

i ndi vidual s fromthe order Epheneroptera.

% Pl ecoptera (Muntain) The percentage of the sanple nade
up of individuals fromthe order Pl ecoptera.

% uni vol tine The percentage of individuals in a smaple from
taxa which typically conplete their life cycles in 1 year.

% mul tivoltine The percentage of individuals in a smaple
fromtaxa which typically conplete their life cycles in nore
than 1 year.

% Baeti dae of Epheneroptera(Spring) The percentage of all
Epheneroptera indivduals in a sanple fromthe famly

Baet i dae.

Communi ty Tol erance Quotient Calculated as Biotic |ndex,
above, except using tol erance val ues from USDA Fi sheries

Habi tat Surveys Handbook (R4 FSH 2609.23). Val ues range
fromO to 108.

Shannon H (log base 2) See C 1. Wber, ed. 1973. Bi ol ogi cal
Field and Laboratory Methods for Measuring the Quality of
Surface Waters and Effluents. US EPA 670-4-73-001.
Ancinatti.

Nunmber of Scraper Taxa The nunber of taxa fromthe scraper
functi onal - feedi ng group.

Number of Predator Taxa The nunber of taxa fromthe
predat or functional -feedi ng group.

Number of Col |l ector-Gatherer Taxa The nunber of taxa from
the coll ector-gatherer functional-feedi ng group.

Number of Organisns Col |l ected per M nuteof sanpling effort.
Number of Organisns Col | ected per Foottravelled during

sanpl i ng.

The follow ng netrics should be used only for interpretation
of sources and causes of inpairnment, and not used in the
cal culation of inpairnment rating:

% Hydr opsychi nae of Total Trichoptera (Foothills and

Mount ai n st reans)

% Chi ronom dae (Foothill and Muntain streans)

% Scrapers + Shredders (Foothills)

% Pl ecoptera (Foothill and Spring)

% sem vol ti ne

DATA ANALYSI S
Data anal ysis should generally follow nethods for RBP |11,
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as outlined in EPA s Rapi d Bi oassessnent Protocols for Use in
Streans and R vers (EPA 444/ 4-89-001), utilizing the nmetrics
proposed herein. Wen conparison is being nade between data
sets, care nust be taken to ensure consistency, especially in
t axonony and use of tol erance val ues.

Provisional criteria for netric scoring have been
establ i shed for Mntana wadabl e streans as foll ows:

SCORE: 3 2 1 0
PLAI NS
Taxa R chness >24 24-18 18-12 <12
EPT R chness >8 8-6 5-3 <3
Bi otic | ndex <5 5-6 6-7 >7
% Dom nant Taxon <30 30- 45 45- 60 >60
% Col l ectors (g+ff) <60 60- 80 80- 95 >95
% EPT >50 50- 30 30-10 <10
Shannon D versity >3.0 3.0-2.4 2.4-1.8 <1.8
% Scrapers + Shredders >30 30- 15 15-3 <3
# Predator Taxa >5 4-5 3-4 <3
% Mil tivoltine <40 40- 60 60- 80 >80

| NTERMOUNTAI N VALLEY AND FOOTHI LLS

Taxa R chness >28 28-21 21-14 <14
EPT R chness >14 14- 13 12-11 <11
Biotic I ndex <4 4-5 5-6 >6

% Dom nant <30 30- 40 40- 50 >50
% Col l ectors (g+ff) <60 60- 75 75-90 >90
% Scrapers + Shredders >30 30- 20 20-10 <10
% Hydr opsychi nae of <75 75- 85 85- 95 >95

Trichoptera
% EPT >60 60- 45 45- 30 <30
MOUNTAI N

Taxa R chness >28 28- 24 24-19 <19
EPT R chness >19 19-17 17-15 <15
Biotic I ndex <3 3-4 4-5 >5

% Dom nant <25 25-35 35-45 >45
% Col l ectors (g+ff) <60 60- 70 70- 80 >80
% Scrapers + Shredders >55 55-40 40- 25 <25
% EPT >70 70- 55 55- 40 <40
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| npai rnent scores are conputed as foll ows:

1) Conpute netrics.

2) Determne the score (0 to 3) fromthe tabl es above.

3) Sumthe scores for all metrics, and divide this total by
t he maxi num possi bl e score ( 3 X (nunber of mnetrics used for
scoring) ).

4) the score resulting fromstep 3 will range fromO to 1
Conpare this score to the range of use support criteria
bel ow to determ ne use support rating.

The followi ng are suggested water quality use
support/standards violation thresholds, and are expressed as a
score with range fromO to 1

>0. 75 Ful | support--standards not viol ated

0.25-0.75 Partial support--noderate inpairnent--standards
vi ol at ed

<0. 25 Nonsupport - - severe i npai r nent - - st andards vi ol at ed

TREND ANALYSI S

Wien data is being anal yzed for trends be sure to take
account any differences in data anal ysis due to:

1. changes in met hods.

2. level of taxonomc determnation of the specinens.

3. differences in subsanpl e size.

4. changes in taxonony.

5. Rvisions in tol erance val ues.

Anal ysis for trends nust be done carefully with regard for
the above listed issues. Wrthwhile trend anal ysis often
requires conplete reanalysis of the entire data set starting with
the raw data. Never assune that netrics directly read from past
reports are directly conparable to those you may have j ust
cal cul at ed.

QUALI TY ASSURANCE/ QUALI TY CONTROCL

1. At least 10 %of nacroi nvertebrate sanpl es shoul d be
replicated in the field. Suggested nethods for replication are
to sanple 2 nearby riffles for high gradient streans, 2 nearby
reaches for |ow gradi ent streans.

2. Voucher collections should be submtted for all taxonomc
identifications on sanpl es.

3. Wen work is contracted out part of the agreenent is
based on an assessnent of contractor conpetency. Therefore DEQ
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wll be consulted for agreenent with decisions regarding
sel ection of any subcontractor

HABI TAT ASSESSMENT

Wen habitat assessnent scores are bei ng conpared between
sites and/or years it is inportant to take into account the
potential use of differing forns.

REPORTS

Reports witten for the Montana Departnment of Environnenta
Quality follow ng the nmethods described here require the
foll ow ng
1. Taxonom c lists of macroinvertebrates, including tolerance
val ues and functional feeding group designations used for each
taxon. Taxa lists should include class, order, famly, genus,
and speci es designati ons where possible. Taxa lists should
foll ow the taxonomc classification scheme used in Appendi x 1.
below to facilitate DEQ qual ity assurance activities.

2. Nunber pages on all reports, including appendi ces on unbound
reports.

3. Aclear summary of findings and conclusions. This should be
a separate section of text, with a nunbered |ist preferred.

4. (dearly docunent the dates sanples were collected in any
witten report.

5. If aninternal reference is devel oped for the analysis,
describe the internal reference used.

6. O ear docunentation of the proportion of sanple subsanpl ed.

7. Submt data both in hard copy and in electronic form
Belowis a list of what needs to be included in the electronic
format file and the order it nust appear in order to be read into
the database. The fields need to be in the order shown, pipe
delimted, and in ASI| file format. Al the data fromeach
sanpl e should be entered on one line. Note that fields 5, 8, 9,
and 13, are filled inwith G B, 1, and MIK respectively, when
followng the protocols outlined in this docurment. If you
encounter a bug that does not have a code listed, please include
a note that specifies the famly, the genus and speci es and how
many were found in the sanple so we can enter the bug into our
systemand create a code for it. Fields 14 and 15 bel ow woul d be
repeated for each invertebrate taxon in the sanple.

Field 1 Station key 5-DAT NUMERI C
Field 2 Project ID NUMERI C

Field 3 Col | ecting Agency NUMERI C

Field 4 Sanpl es Anal yzed by NUMERI C

Field 5 Sampl e Type G

Field 6 Col l ection Date NUVER C ( 00/ 00/ 00)
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Field 7

Col l ection Tine

NUMER C (M LI TARY TI ME,
H's, mns, as 00/00)

Field 8 Depth Qualifier B

Field 9 Mesh Size 1

Field 10 Sub- sanpl e percent NUMERI C

Field 11 Duration of Kick NUMERI C (I N SECONDS)
Field 12 Length of Kick NUMERI C (I N FEET)
Field 13 Bi ota Sanpling Mt hod MIK

Field 14 Bi ot a Code (taxon) MDOOO

Field 15 Result (count) NUMERI C
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APPENDI X 1: MONTANA MACRO NVERTEBRATE CGHECK- LI ST

Not e: Tol erance values (netals and HBlI) that are in bold are from D. MQiire
1992, 1993, and 1994.

These docurents are avail able at the Montana State Library.

TAXA LI ST

oz o Jrens Bere R

|| ||| M SCELLANEQUS TAXA (NON- | NSECTS) ||

[rosor | port Fema |
|| MD535 || CN DAR A ||
" MD536 " Hydr a 8 P "
PLATYHELM NTHES
MD590 Turbel l aria 4 P
MD608 Trical di da
ASCHELM NTHES
MD534 Nenat oda 5
Mer m t hi dae
ANNEL| DA
MDO10 d i gochaet a 10 GG
M)015 Lunbri cul i dae 4 G
MD609 Eclipidrilus
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MD012 Enchyt r aei dae 4 1 GG U

M017 Nai di dae 8 5 G

MD018 Chaet ogast er di aphanus 6 P

MDO19 Nai s comuni s 8 GG

MD020 Nai s variabilis 10 GG

M021 Ophi donai s serpenti na 6 GG

M022 Tubi fi ci dae 10 6 G

MD596 Lunbri ci dae 4 1 GG U

MD013 Lunbri ci na

MDOO1 H rudi nea 8 P

MD002 Er pobdel | i dae 8 4

MDO05 G ossi phoni i dae 9 4

MDOO7 d ossi phoni a conpl anat a 9 4

MDO09 Hel obdel I a stagnalis 10 4 P U
MOLLUSCA

MD583 Sphaeri i dae 8 3 FC U

MD584 Pi si di um 5,8 FC

MD585 Pi si di um conpressum 8 FC

MD586 Pi sidiummilium

MD587 Sphaeri um 58 FC

MD588 Sphaeriumsinile

M)555 Ancyl i dae SC

MD556 Ferrissia 6 1 SC

MD557 Ferrissia parallelus

MD558 Ferrissia rivularis 6 1 SC

MD559 Lymaei dae 6 3 SC U

MD561 Fi sherol a nutal i 3 1

MD562 Fossari a 6 3

MD563 Fossari a bul i noi des cockerel | i

MD565 Fossari a nodicel |l a

MD566 St agni col a 6 3 SC

M)567 St agni col a el rodi
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MD568 Physi dae 8 3 SC
MD569 Physel | a 8 4 SC
MD570 Physel | a gyri na
MD571 Physel | a | ordi
MD572 Physel | a propi nqua nuttalli
M573 Pl anor bi dae 6 3 SC U
M574 Gyraul us 8 3 SC
MD575 Gyraul us parvus 8 SC
MD576 Hel i soma 6
MD577 Pl anor bel | a subcr enat um
MD580 Val vat i dae
MD582 Val vata huneral is 3 1
MD537 d adocer a
MD538 Copepoda
MD553 Gst r acoda
MD540 Ganmar i dae 4
MD541 Ganmmar us 4 1 SH GG )
MD542 Ganmar us | acustris
M543 Talitridae 8
MD611 Hyal el | i dae
MD545 Hyal l el a azteca 8 3 GG U
MD546 | sopoda 8
MD548 Caeci dot ea 8 5
MD549 Caeci dot ea racovitzai racovitzai
MD551 Decapoda 6 3 SH S
MD552 Paci f asti cus 6 3
MD589 Acari 5 5
" ||| PHYLUMI ARTHRCPCDA / QLASS | NSECTA "
o |
" M329 " Aeshni dae 5 P "
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M2B38 Gonphi dae 2.5 P
MD339 Cct ogonphus

MD340 Ophi ogonmphus 5 4 P
MD341 Ophi ogonphus servus 5

MD343 Li bel I ul i dae 9 P
M2830 Cal opt erygi dae P
MD331 Het aeri na aneri cana 6 3 P
MD333 Coenagri oni dae 7 3 P
MD334 Argia 7 P
MD335 Coenagri on/ Enal | agna 7 P
MD336 Enal | agna 7 3 P
MD337 I schnura 7 3 P
MD342 Lesti dae 9 P
M218 EPHEVMEROPTERA

MD219 Baet i dae 4 GG sC
MD220 Acentrell a 4 CG
MD221 Acentrel | a ednundsi 6 GG
MD222 Acentrella insignificans 4 4 G
MD223 Acentrel |l a turbida 4 3 G
MD224 Baeti s 5 4 G SC
MD225 Baeti s bi caudat us 2 4

MD226 Baeti s propinquis 6

M227 Baetis (Psuedocl oeon) punctiventris 6 3

MD228 Baetis tricaudatus 4 5

MD229 Cal li baetis 9 1 oG
MD230 Centroptilum 2 1 G SC
MD232 Di phet or hageni 5 1

MD603 Fal | ceon

MD233 Caeni dae 7 GG F, SC
MD234 Caeni s 7 3 G SC
MD235 Caenis latipennis

M)236 Caeni s youngi
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MD237 Ephenerel | i dae 1 GG SC P
MD238 Attenella 2 G
MD239 Attenella margarita 3 1 G
MD240 Caudatel | a 0 G SC
M241 Caudat el | a ednundsi

MD242 Caudat el | a het er ocaudat a 0 0

MD243 Caudatel l a hystrix 0 0

MD244 Drunel | a 1 SC P
MD245 Drunel I a col oradensi s 0 0 P
MD246 Drunel I a doddsi 1 0 P
MD247 Drunnella flavilinea 2 0 SC
MD248 Drunel l a grandis 2 1 SC
MD249 Drunella spinifera 0 0 P
MD250 Ephenerel | a 1. SC GG
MD251 Ephenerel | a al | eni 1

MD252 Ephererella aurivillii 0

MD253 Ephenerella inerms 4 3

MD254 Serratella 2 1 G
MD255 Serratella mtchneri 0 G
MD256 Serratella tibialis 2 1 G
MD257 Ti npanoga GG
MD258 Ti npanoga hecuba 2 1 G
MD259 Epheneri dae 4

M260 Ephener a 2. GG P F
MD261 Epherera si mul ans 1

MD262 Hexageni a 6 GG F
MD263 Hexageni a |inbata 6

MD264 Hept ageni i dae 4 SC GG
M265 G nygna 0 SC, GG
MD266 G nygnul a 0 0 SC, CG
M267 Epeor us 2 0 G SC
MD268 Epeorus al bert ae 2 0

MD269 Epeorus decepti vus 0 0
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MD270 Epeorus grandi s 0 0
M271 Epeor us | ongi nanus 1 0
M272 Hept ageni a 4 1 SC, GG
MD273 Hept ageni a sol tari 3 1
M274 I ronodes 0 0 SC GG U
MD733 Leucrocut a 1
MD275 Ni xe 4 1 SC GG U
MD276 Ni xe criddl ei 2
M277 Ni xe sinplicoides 4
MD278 Rhi t hr ogena 0 2 CG SC U
MD279 St enonenma 3.5 SC GG
MD280 St enonema term natum 4 1
M281 Lept ophl ebi i dae 2 GG sC
MD282 Chor ot er pes 2 1 GG sC U
MD283 Chor ot er pes al bi annul at a 2 1
MD284 Lept ophl ebi a 3 1 GG
MD285 Par al ept ophl ebi a 1 1 GG SH
MD286 Par al ept ophl ebi a bi cornuta 2 1
MD287 Par al ept ophl ebi a debilis 1 1
MD288 Traverell a 2 1 GG F
MD289 Traverella al bertana 2
MD290 d i goneuri dae 2
M291 | sonychi a 2.5 GG F P
MD292 Pol ym t arcyi dae 2
MD293 Si phl onuri dae 1 G
MD294 Anel et us 0 1 SC GG u
MD295 Si phl onur us 2 1 GG SC P,
SH
MD296 Tri coryt hi dae 4 aG
MD297 Tri corythodes 4 4 aG M
MD298 Tri corythodes m nutus 4 4
MD344 || PLECOPTERA
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MD345 Capni i dae 1 0 SH U
MD346 Chl or operl i dae 1 P, SC GG

MD599 Chl or oper | i nae 1 2 GG P

MD347 Kat hr oper | a 1 2 GG sC

MD348 Kat hroperl a perdita 1 2

MD349 Swel t sa 0 P

M350 Leuctridae 0 0 SH U
MD351 Par al euctra 2 SH

MD352 Nermour i dae 2 SH GG

MD353 Anphi nenur a 2 1 SH GG U
MD354 Anphi nenur a banksi 2

MD602 Mal enka 1 1

MD356 Podnost a 2 1

MD357 Prostoi a SH

M358 Prost oi a besanetsa 3 SH

MD359 Soyedi na

MD360 Soyedi na pooteri 0

MD361 Vi soka cat ar act ae 0 0

MD362 Zapada 2 SH

MD363 Zapada cincti pes 3 3 SH

MD364 Zapada col unbi ana 2 1 SH

MD365 Zapada haysi 2 SH

MD366 Zapada frigi da 1 SH

MD367 Zapada Oregonensi s G oup 2 1 SH U
MD368 Perli dae 2 P

MD369 Acroneuri a .5 P

MD370 Acroneuria abnorm s 2 P

M372 Cal i neuria californica 2 3 P S
MD373 d aasseni a P

M374 Cl aasseni a sabul osa 3 3 P S
MD375 Dor oneuri a 0 2 P S
M376 Dor oneuri a theodora 0 P S
M)377 Hesperoperl a pacifica 1 3 P S
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MD378 Per | odi dae 2 P, SC GG

MD380 Cascadoperla trictura 2

MD381 Cul tus 2 2 P

MD382 | sogenoi des 3 2

MD383 | sogenoi des el ongat us 3

MD384 | soperl a 2 3 P, GG U
MD385 I soperla fulva 3

MD386 I soperla fusca 0

MD387 | soperla | ongi seta 3

MD388 | soperl a nornmona 2

MD389 | soperl a pet ersoni 1

MD390 I soperla pinta 2

MD391 | soperla sobria 2

MD392 | soperl a qui nquepunct at a 2

MD393 Kogot us 1 2 P, SC

MD394 Megar cys 1 1

MD396 Perlinodes aurea 1

MD398 Set vena br adl eyi 0 1 P, SC

MD399 Skwal a 3 3 P U
MD400 Skwal a curvat a 2 P

MD401 Pel t operl i dae 0 SH SC

MD402 Yor aperl a 0 0 SH SC U
MD403 Pt er onar ci dae 2 SH SC P

MD404 Pt eronarcel | a 4 4 SH P U
MD405 Pt eronarcel | a badi a 3 4 SH

MD406 Pt er onar cys 2 2 SH P, SC U
MD407 Pt eronarcys californica 2 1

MD408 Taeni opt erygi dae 2 1 SH GG SC

MD410 Doddsi occidentalis 2

M411 Taeni onema 2 2

MD412 Taeni onerma paci fi cum 3

MD299 || HEM PTERA
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MD300 Bel ast omat i dae 7 P

MD301 Let hocer us P

MD302 Cori xi dae 10 5 P, P, SC
MD304 Hesperocori xa | aevi gata Pl
MD305 Pal nacori xa

MD306 Pal macori xa buenoi

MD307 Pal macorixa gillettei 5 3

MD308 Si gara 5 3 P, GG
MD309 Trichocori xa P, GG
MD310 Trichocorixa borealis

MD311 Trichocorixa verticalis interiores

MD312 Trichocorixa nai as

MD313 Trichocorixa verticalis

MD314 CGerridae 7 P

MD315 Cerris 5 3 P

MD316 Mesovel i i dae 7 P

MD317 Mesovel i a P

MD318 Naucori dae 7 P

MD319 Anbrysus 3 3 P

MD320 Not onect i dae 10 P

MD321 Not onect a 5 3 P

MD325 VEGALOPTERA 7

MD326 Si al i dae 4 P, GG
MD327 Sialis 4 4 P, GG
M413 TRI CHOPTERA

M414 Brachycentri dae 1 GG F,SH SC
MD416 Am ocentrus aspil us 3 1 GG U
MD417 Brachycentrus 1 FC SC
MD418 Brachycentrus aneri canus 1 4

MD419 Brachycentrus occidentalis 2 3
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MD420 M crasena 1 2 SH GG
M421 M crasenma bactro 1 2

MD422 d ossosomat i dae 0 2 SC GG
MD423 Agapet us 0 2 SC GG
MD424 Agapet us nont anus

MD425 Anagapet us 0 SC
MD426 Cul optila 1 SC
MD427 d ossosona 0 2 SC
MD428 d ossosoma traviatum SC
MD429 d ossosona vel ona SC
MD430 Protoptil a 1 2 SC
MD431 Hel i copsychi dae 3 3 SC
MD432 Hel i copsyche 3 3 SC
MD433 Hel i copsyche borealis 3 3 SC
MD434 Hydr opsychi dae 4 FC P
MD605 Ar ct opsychi nae 2 FC
MD435 Arct opsyche 2 3 FC
MD436 Arctopsyche grandis 2 3 FC
MD452 Par apsyche 0 1 FC
MD453 Par apsyche el sis

MD606 Hydopsychi nae FC
MD438 Cheumat opsyche 5 5 FC
MD439 Hydr opsyche 5 5 FC
MD437 Cer at opsyche 5 5 FC
MD440 Hydr opsyche bi dens 3 FC
MD441 Hydr opsyche (Cerat opsyche) bronta 5 4 FC
MD442 Hydr opsyche (C.) cockerelli 4 4 FC
MD443 Hydr opsyche (C.) norosa 6 5 FC
MD444 Hydr opsyche occidentalis 5 5 FC
MD445 Hydr opsyche (C.) oslari 4 6 FC
MD446 Hydr opsyche pl acoda 3 5 FC
MD447 Hydr opsyche separat a 4 FC
MD448 Hydr opsyche si mul ans 7 FC
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MD449 Hydr opsyche (C.) sl ossonae 4 6 FC

MD450 Hydr opsyche (C.) tana 3 FC

MD451 Hydr opsyche (C.) vexa 3 FC

MD454 Hydroptilidae 4 P, SC GG

MD455 Agr ayl ea 8 2 P, GG M
MD456 Hydroptil a 6 4 PlI, SC M
MD457 Ithytrichia 3.5 SC

MD458 Ithytrichia clavata

MD459 Leucotrichia 2 1 SC GG U
MD460 Leucotrichia pictipes 2 1

MD461 Mayatri chi a 1 SC

MD462 Neotri chi a 2 2 SC

MD463 Cchrotrichia 4 3 Pl U
MD464 Oxyethira 3 2 Pl, GG SC

MD465 Zumatrichia 3 SC GG

MD466 Zumatri chi a not osa 3 1 SC GG

MD467 Lepi dost onat i dae 1 SH

MD468 Lepi dost oma 1 1 SH U
MD469 Lepi dost oma- panel case SH

MD470 Lepi dost oma- sand case SH

MD471 Lepi dost oma-turret case SH

MD472 Lept oceri dae 4 GG SH P

MD473 Cer acl ea 3 1 GG SH P

M474 Myst aci des 4 3 GG SH

MD475 Nect opsyche 2 3 SH GG P

MD476 Ceceti s 8 3 P, SH

MD477 Tri aenodes 6 1 SH

MD478 Li mephi | i dae 3 SH GG SC P

MD479 Apat ani a 3 2 SC GG

MD481 Chyr anda 2 2 SH

MD482 Chyranda centralis 2 SH

MD483 Cryptochia furcata 1
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MD484 Di cosnpecus 2 1 SC SH P S
MD485 Di cosnmoecus atri pes

MD486 Eccl i sonyi a 4 2 GG sC U
MD487 d yphopsyche 1

MD488 d yphopsyche irrorata 1

MD489 Hesper ophyl ax 3 SH SC GG

MD490 Homophyl ax 2 SH

MD491 Li mephi | us 3 2 SH GG

MD492 Neophyl ax 3 2 U
MD493 Onocosnoecus 3 2

MD494 Psychogl ypha 0 2 GG SH U
MD495 Psychogl ypha bel |l a

MD496 Mol anni dae 6 SC GG P

MD497 Phi | opot am dae 3 FC

MD498 Chi marra 3.5 FC

MD499 Chi marra utahensis 4 FC

MD500 Dol ophi | odes 0 1 FC

MD501 Wor mal di a 0 1 FC

MD502 Wrmal dia gabriella 0 FC

MD503 Phryganei dae 4 SH SC

MD504 Pol ycent r opodi dae 6 FC P, SH

MD505 Neur ecl i psi s 7 FC SH P

MD506 Nyct i ophyl ax 5

MD507 Pol ycent r opus 6 1 P, FC U
MD508 Psychonyi i dae 2 GG sC

MD509 Psychonyi a 2 1 GG sC

MD510 Psychonyi a fl avi da 2

MD511 Rhyacophi | i dae 0 P, GG SC

MD512 Rhyacophi | a 1 P, GG SC

MD513 Rhyacophil a Al berta G oup 0 1 U
MD514 Rhyacophil a Angelita G oup 0 1 U
MD515 Rhyacophil a Betteni G oup 0 1 U
MD516 Rhyacophi | a Brunnea G oup 2 1 U
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MD517 Rhyacophi | | a brunnea 0

MD518 Rhyacophi | a Col or adensi s G oup 0 1 S
MD519 Rhyacophi | a col oradensi s 0

MD520 Rhyacophi | a Hyal i nata G oup 0 1 U
MD521 Rhyacophi l a | randa G oup 0

MD522 Rhyacophi | a narvae 0

MD523 Rhyacophil a pel lisa 0

MD524 Rhyacophila Sibirica Goup 0 1 U
MD525 Rhyacophi | a Verma G oup 0

MD526 Rhyacophil a verrul a 0 1

MD527 Rhyacophi | a Vofi xa G oup 0 1

MD528 Uenoi dae SC GG

MD529 Neophyl ax 3 2 SC

MD530 Neophyl ax rickeri

MD531 Neot hr emmra 1 1 SC GG U
MD532 Neot hremma al i ci a

MD533 a i gophl ebodes 3 1 SC GG U
MD322 LEPI DOPTERA 7

MD323 Pyral i dae 5 SH SC

MD324 Pet rophi |l a 5 3 SC U
MD023 COLEOPTERA

MD024 Cur cul i oni dae SH

MD025 Dr yopi dae 5 SH SC GG

MD026 Hel i chus 2 2 U
MD027 Dyti sci dae 5 7 P U
MD028 Agabus 5 7 P

MD029 Der onect es 5 7 P

MD0O30 O eodyt es 5 7 P

MDO031 El mi dae (L) 4 OG SG, SH

MD032 El mi dae (A) 4 OG SG, SH
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MD0O33 Cleptelms 4
MD034 Cleptelms ornata 4 4 U
MD035 Dubi raphi a (L) 6 4
MD036 Dubi raphi a (A 6 4
MD0O37 Het er | i mi us 3 3
MD038 Het erl i mi us cor pul entus 3 3
MD039 Lara 1 1 SH U
MD040 Lara avara 1 1 SH
MD041 M crocyl | oepus 5 4 U
MD042 M crocyl | oepus br owni
MD043 M crocyl | oepus pusillus (L) 5 3
MD044 M crocyl | oepus pusillus (A 5 3
MD045 Nar pus 2 1
MD046 Nar pus concol or 2 1
MD047 Opti oservus (L) 5 5 SC GG
MD048 Opti oservus (A 5 5 GG sC
MD049 Opti oservus divergens 4
MDO50 Opti oservus quadri macul at us
MD0O51 Opti oservus seriatus
MD052 O dobrevi a 5 3
MD610 Phanocer us
MD0O53 Stenel ms (L) 5 3 SC GG
MDO54 Stenelms (A 5 3 GG sC
MD0O55 St enel m s oregonensi s 5
MD0O56 Zaitzevi a 5
MDO57 Zaitzevi a parvul a 4 3 U
MD058 Zai t zevi a t her mae
MDO59
Gyrini dae 10 P
MDO60 Gyri nus 5 3 P U
MDO61 Hal i pl i dae 7 7 SHP,P, SC
MD062 Brychi us 5 5 SC Pl U
MD063 Hal i pl us 5 PI, SH
MD064 Pel t odyt es 5
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MD065 Het er oceri dae
MD066 Hydr ophi | i dae 5 7 P,GG P, SH U
MDO67 Berosus (L) 5 P
Berosus (A) GG
MD069 Hydr ochus 7 SH
M070 DI PTERA
MDO71 At heri ci dae 2
MDO72 At heri x 5 5 P U
MDO73 At heri x pachypus 4 4 P
MDO74 Bl ephari ceri dae 0 SC U
MDO76 Bi bi ocephal a grandi s SC
MDO77 Cer at opogoni dae 6 5 P, GG SC
MDO78 Cul i coi des 10 P, GG
MD598 Cer at opogoni nae 6 4 P, GG M
MDO79 Chaobori dae 8 P
MD080 Chi ronomi dae 10 GG F, P, SH SC
, PS
MD607 Chi ronomi nae 8 GG F, SH
MD082 Chi r ononus 10 4 GG SH
MD083 Crypt ochi r ononus 8 5 P M
MD084 Crypt ot endi pes 6
MD085 Demi crypt ochi r ononus 8 4 GG
MD086 Di cr ot endi pes 8 5 GG F, SC
MD087 Endochi r ononus 10 6 SH FC GG
MD088 d ypt ot endi pes 10 SH FC GG
MD089 M cr ot endi pes 6 4 FC GG
MD0O90 Par achi r ononus 10 4 P, GG
MD091 Par acl adopel ma 7 4
MD092 Par al aut erborniella (=Apedi | um 8 GG
MD093 Par at endi pes 10 GG
MD094 Phaenopsectra 7 4 SC GG F
MD095 Pol ypedi | um 6 4 SH GG F, P M
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MD096 Pseudochi r ononus 5 4 GG

MDO97 Robacki a 4 4 GG M
MD098 Saet heri a 4 GG

MD099 St enochi r ononus 5 GG SH

MD100 Sti ctochi rononus 5 GG SH

MD101 Xenochi r ononus 4 0 P

MD102 Tanyt ar si ni 6 FC GG SC

MD103 Cl adot anyt ar sus 7 3 GG F

MD104 M cropsectra 4 1 aG

MD105 Par at anyt ar sus 6 2

MD106 Rheot anyt ar sus 6 1 FC M
MD107 St enpel | i na 2 0 GG

MD108 Stenpel linella 4

MD109 Subl ettea

MD110 Tanyt ar sus 6 3 FC GG SC M
M111 Tanypodi nae 7 P, GG

MD604 Al ot anypus 6 8 P, GG

MD112 Abl abesnyi a 8 3

MD113 Apsect r ot anypus 8 P

M114 Brundiniella 3 7 P

MD115 Conchapel opi a/ Thi enenanni nyi a P

MD116 Labr undi ni a P

M117 Larsia 6 3 P

MD118 Macr opel opi a 6 5 P

MD119 Pent aneur a 6 2 P, GG

MD120 Procl adi us 9 5 P, GG

M121 Psect r ot anypus 10 P

MD122 Tanypus 10 P, GG

MD123 Thi enemanni nyi a 5 3 P M
MD124 Zavrelinyia 8 P

MD125 Di anesi nae 5 GG sC

MD126 Di anesa 5 9 GG sC M
M127 Pagasti a 1 9 M
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MD128
MD129
MD130
MD131
MD132
MD133
MD134
MD135
MD136
MD137
MD138
MD139
MD140

MD142
MD143
MD144
MD145
MD146
MD147
MD148
MD149
MD150
MD151
MD152
MD153
MD154
MD155
MD156
MD157
MD158
MD159
MD160
M161

Pott hasti a
Potthastia Gaedii Goup
Pot t hasti a Longi mana QG oup
Psuedodi anesa
Synpot t hasti a
Pr odi anesi nae
Monodi anesa
Cdont onesa
Pr odi anesa
Podononi nae
Bor eochl us
Par ochl us

Ort hocl adi i nae

Acri cot opus

Brillia

Car di ocl adi us

Chaet ocl adi us

Cor ynoneur a

Cri cot opus

Cricotopus Cricotopus
Cricot opus | socl adi us

Cri cot opus Nost ococl adi us
Cricotopus Trenmul us G oup
Cricotopus Trifascia Goup
Di pl ocl adi us
Eukiefferiella

Euki ef feriell a devoni ca G oup
Krenosnittia

Het erot ri ssocl adi us

Hydr obaenus

Lopescl adi us

Nanocl adi us

Ot hocl adi us
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MD162 Par acl adi us 8 GG

MD163 Parakiefferiella 6 GG

MD164 Par anet ri ocnenus 5 4 GG M
MD165 Par aphaenocl adi us 4 4 GG M
MD166 Psect rocl adi us 8 GG SH

M167 Pseudor t hocl adi us 0 GG

MD168 Pseudosnittia 6 4 M
MD169 Rheocri cot opus 4 5 GG SH P M
MD170 Stil ocl adi us

M171 Synbi ocl adi us 4 1 PS

MD172 Synor t hocl adi us 2 1 GG sC M
MD173 Thi enemanni el | a 6 4 M
MD174 Tveteni a 5 4 GG M
MD175 Cul i ci dae 10 GG FC

MD176 Aedes 7 5 GG F

MD177 Anophel es FC

MD178 Deut er ophl ebi i dae 0

MD179 Deut er ophl ebi a 0 0 SC M
MD180 Di xi dae 4 GG

MD182 Dol i chopodi dae 4 4 P, GG

MD183 Ephydri dae 6 GG SH SC P

MD184 Enpi di dae 6 6 P, GG U
MD185 Chelifera 5 4 U
MD186 dinocera 5 4 U
MD187 Hener odr oni a 6 4 P, GG U
MD188 Or eoget on 4 7 P

MD189 Musci dae 10 P

MD190 Li mophor a 6 7 P

MD191 Pel ecor hynchi dae 1 P, SH

MD192 Psychodi dae 4 GG sC

MD597 Peri coma 4 4 GG U
MD193 Sinmuliidae 6 FC SC

MD194 Cnephi a 1 FC
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MD195 Prosi mul i um 4 2 FC M
MD196 Si mul i um ( Eusi mul i um 5 5 FC M
MD198 S. (Psilozia) 7 7 FC M
MD199 Twi nni a 7 SC

MD200 Strationyiidae 7 4 GG sC U
MD201 Eupar yphus 7 4 GG sC

MD202 Tabani dae 6 3 P

MD203 Tanyderi dae 5

MD204 Pr ot anyder us 5 1

MD205 Ti pul i dae 3 SH GG P

MD206 Ant ocha 3 4 aG

MD207 Di cranot a 3 2 P

MD208 Erioptera 7 GG

MD209 Hesper oconopa 1 1

MD210 Hexat oma 2 2 P U
MD211 Li mophil a 3 P

MD212 O nosi a 6 2 GG

MD213 Pedi ci a 6 P

MD214 Pilaria 7 P

MD215 Pseudol i mophi | a 2 4 GG

MD216 Rhabdonast i x 1 1

MD217 Ti pul a 4 4 SH
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HABITAT ASSESSMENT FIELD DATA SHEET RIFFLE /POOL PREVALENCE

Site
Investigator

Stream
Date

Habitat Category

Parameter

Optimal

Sub-Optimal

Marginal

Poor

1A. Riffle Development

SCORE ( )

Well-developed riffle;
riffle as wide as
stream and extends
two times width of
stream.

9-10

Riffle as wide as
stream but length
less than two times
width.

6-8

Reduced riffle area
that is not as wide
as stream and its
length less than two
times width.

3-5

Riffles virtually non-
existent

0-2

1B. Benthic Substrate

SCORE ( )

Diverse Substrate
dominated by
cobble.

9-10

Substrate diverse,
with abundant
cobble but bedrock
boulder, fine gravel,
or sand prevalent.

6-8

Substrate dominated
by bedrock,
boulders, fine gravel,
sand or silt; cobble
present.

3-5

Monotonous fine
gravel, sand, silt or
bedrock substrate.

0-2

2. Embeddedness

SCORE ( )

Gravel, cobble, or
boulder particles are
between 0-25%
surrounded by fine
sediment (particles
less than 6.35mm
[.25"])

16-20

Gravel, cobble, or
boulder particles are
between 25-50%
surrounded by fine
sediment.

11-15

Gravel, cobble, or
boulder particles are
between 50-75%
surrounded by fine
sediment.

6-10

Gravel, cobble, or
boulder particles are
over 75% surrounded
by fine sediment.

3. Channel Alteration
(channelization,
straightening, dredging,
other alterations)

SCORE ( )

Channel alterations
absent or minimal;
stream pattern
apparently in natural
state.

16-20

Some channelization
present, usually in
areas of crossings,
etc, evidence of past
alterations (before
past 20 yr) may be
present, but more
recent channel
alteration is not
present.

11-15

New embankments
present on both
banks; and 40 to
80% of the stream
reach channelized
and disrupted.

6-10

Banks shored with
gabion or cement;
over 80% of the
stream reach
channelized and
disrupted.

0-5

4. Sediment Deposition

SCORE _( )

Little or no
enlargement of bars
and less than 5% of
the bottom affected
by sediment
deposition.

16-20

Some new increase
in bar formation,
mostly from coarse
gravel; 5-30% of the
bottom affected;
slight deposition in
pools.

11-15

Moderate deposition
of new gravel,
coarse sand on old
and new bars; 30-
50% of the bottom
affected; sediment
deposits at
obstructions,
constrictions, and
bends; moderate
deposition in pools
prevalent.

6-10

Heavy deposits of
fine material,
increased bar
development; more
than 50% of the
bottom changing
frequently; pools
almost absent due to
substantial sediment
deposition.




Habitat
Parameter

Category

Optimal

Sub-Optimal

Marginal

Poor

5. Channel Flow Status

SCORE ( )

Water fills baseflow
channel; minimal
amount of channel
substrate exposed.

16-20

Water fills =75% of
the baseflow
channel; <25%
channel substrate
exposed.

11-15

Water fills 25-75%
of the baseflow
channel; riffle
substrates mostly
exposed.

6-10

Very little water in
channel, and mostly
present as standing
pools.

0-5

6. Bank Stability (Score
each bank)

Note: determine left or
right side while facing
downstream.

SCORE ( ) (left)
SCORE ( ) (right)

Banks stable; no
evidence of erosion
or bank failure; little
apparent potential
for future problems.

9-10

Moderately stable;
infrequent, small
areas of erosion
mostly healed over.

6-8

Moderately unstable;
moderate frequency
and size of erosional
areas; up to 60% of
banks in reach have
erosion; high erosion
potential during high
flow.

Unstable; many
eroded areas; "raw
areas frequent along
straight sections and
bends; obvious bank
sloughing; 60-100%
of banks have erosion
scars on side-slopes.

0-2

7. Bank Vegetation
Protection (note: reduce
scores for annual crops
and weeds which do not
hold soil well, eg
knapweed)

SCORE ( ) (left)
SCORE ( ) (right)

Over 90% of the
streambank surfaces
covered by
stabilizing
vegetation;
vegetative disruption
minimal or not
evident; almost all
plants allowed to
grow naturally.

9-10

70-90% of the
streambank surfaces
covered by
vegetation;
disruption evident,
but not affecting full
plant growth
potential to any
great extent; more
than one-half of
potential plant height
evident.

6-8

50-70% of the
streambank surfaces
covered in
vegetation;
dsiruption obvious;
patches of bare soil
or closely cropped
vegetation common;
less than one-half of
potential plant height
remaining.

3-5

Less than 50% of the
streambank surfaces
covered by
vegetation; extensive
disruption of
vegetation;
vegetation removed
to 2 inches or less.

0-2

8. Vegetated Zone Width
(score zone for each side
of stream)

SCORE ( ) (left)
SCORE ( ) (right)

Width of vegetated
zone =100 feet.

9-10

Width of vegetated
zone 30-100 feet.

6-8

Width of vegetated
zone 10-30 feet.

3-5

Width of vegetated
zone <10 feet.

0-2

TOTAL SCORE ( )

MOD 5/16/95




HABITAT ASSESSMENT FIELD DATA SHEET

Stream

Date

Site

GLIDE / POOL PREVALENT STREAMS

Investigator

Habitat
Parameter

Cate

gory

Optimal

Sub-Optimal

Marginal

Poor

1. Bottom Substrate /
Available Cover

SCORE ( )

Greater than 50% mix
of snags, submerged
logs, undercut banks,
rubble or other stable
habitat and at stage
to allow full
colonization potential
(i.e., logs/snags that
are not new fall and
not transient).

16-20

30-50% mix of stable
habitat; well-suited for
full colonization poten-
tial; adequate habitat
for maintenance of
populations; presence
of additional substrate
in the form of newfall,
but not yet prepared
for colonization (may
rate at high end of
scale).

11-15

10-30% mix of stable
habitat; habitat avail-
ability less than desir-
able; substrate fre-
quently disturbed or
removed.

6-10

Less than 10% sta-
ble habitat; lack of
habitat is obvious;
substrate unstable or
lacking.

0-5

2. Pool Substrate Charac-
terization

SCORE ( )

Mixture of substrate
materials, with gravel
and firm sand preva-
lent; root mats and
submerged vegetation
common.

16-20

Mixture of soft sand,
mud, or clay; mud may
be dominant; some
root mats and sub-
merged vegetation
present.

11-15

All mud or clay or
sand bottom; little or
no root mat; no sub-
merged vegetation.

6-10

Hard-pan clay or bed-
rock; no root mat or
vegetation.

3. Pool Variability

SCORE ( )

Even mix of large-
shallow, large-deep,
small-shallow, small-
deep pools present.

16-20

Majority of pools large-
deep; very few shal-
low.

11-15

Shallow pools much
more prevalent than
deep pools.

6-10

Majority of pools
small-shallow or
pools absent.

0-5

4. Channel Alteration
(channelization, dredging,
staightening, other alter-
ations)

SCORE ( )

Channel alteration
absent or minimal;
stream with normal,
sinuous pattern.

16-20

Some channel alter-
ation present, usually
in areas of crossings,
evidence of past chan-
nel alterations, (prior to
past 20 yrs) may be
present, but more
recent channel alter-
ation is not present.

11-15

New embankments
present on both
banks; channelization
may be extensive,
usually in urban areas
or drainage areas of
agriculture lands; and
=>80% of stream
reach channelized and
disrupted.

6-10

Extensive channeliza-
tion; banks shored
with gabion or ce-
ment; heavily urban-
ized areas; instream
habitat greatly al-
tered or removed
entirely.

0-5

5. Sediment Deposition

SCORE ( )

Less than 20% of
bottom affected;
minor accumulation of
fine and coarse
material at snags and
submerged vegeta-
tion; little or no en-
largement of islands
or point bars.

16-20

20-50% affected;
moderate accumula-
tion; substantial sedi-
ment movement only
during major storm
event; some new
increase in bar forma-
tion.

11-15

50-80% affected:;
major deposition;
pools shallow, heavily
silted; embankments
may be present on
both banks; frequent
and substantial
sediment movement
during storm events.

6-10

Channelized; mud,
silt, and/or sand in
braided or nonbraided
channels; pools al-
most absent due to
deposition.

0-5




Habitat
Parameter

Category

Optimal

Sub-Optimal

Marginal

Poor

6. Channel Sinuosity

SCORE ( )

The bends in the
stream increase the
stream length 3 to 4
times longer than if it
was in a straight line.

16-20

The bends in the
stream increase the
stream length 2 to 3
times longer than if it
was in a straight line.

11-15

The bends in the
stream increase the
stream length 2 to 1
times longer than if it
was in a straight line.

6-10

Channel straight;
waterway has been
channelized for a
long distance.

0-5

7. Channel Flow Status

SCORE ( )

Water reaches base
of both lower banks
and minimal amount
of channel substrate
is exposed.

16-20

Water fills =75% of
the available channel;
or <25% of channel
substrate is exposed.

11-15

Water fills 25-75% of
the available channel
and/or riffle sub-
strates are mostly
exposed.

6-10

Very little water in
channel and mostly
present as standing
pools.

0-5

8. Bank Vegetation Protec-
tion (score each blank)

Note: determine left or
right side by facing down-
stream.

SCORE ( ) (LB)
SCORE ( ) (RB)

More than 90% of
the streambank sur-
faces covered by
native vegetation,
including trees, un-
derstory shrubs, or
non-woody macro-
phytes; Vegetation
disruption minimal or
not evident; almost all
plants allowed to
grow naturally.

9-10
9-10

70-90% of the stream-
bank surfaces covered
by native vegetation;
but one class of plants
is not well-represented,;
disruption evident but
not affecting full plant
growth potential to any
great extent; more
than one-half of the
potential plant stubble
height remaining.

6-8
6-8

50-70% of the strea-
mbank surfaces cov-
ered by vegetation;
disruption obvious;
patches of bare soil or
closely cropped
vegetation common;
less than one-half of
the potential plant
stubble height re-
maining.

3-5
3-5

Less than 50% of
the streambank
surfaces covered by
vegetation; disruption
of streambank
vegetation is very
high; vegetation has
been removed to 2
inches or less in
average stubble
height.

0-2
0-2

9. Bank Stability (score
each bank)

SCORE ( ) (LB)
SCORE ( ) (RB)

Banks stable; no
evidence of erosion or
bank failure; little
potential for future
problems.

9-10
9-10

Moderately stable;
infrequent, small areas
of erosion mostly
healed over.

6-8
6-8

Moderately unstable;
up to 60% of banks
in reach have areas of
erosion; high erosion
potential during
floods.

3-5
3-5

Unstable; many erod-
ed areas; "raw"
areas frequent along
straight sections and
bends; obvious bank
sloughing; 60-100%
of bank has erosional
scars.

0-2

10. Riparian Vegetation
Zone Width (score each
bank riparian zone)

SCORE ( ) (LB)
SCORE ( ) (RB)

Width of riparian zone
=18 meters; human
activities (i.e., parking
lots, roadbeds,
clearcuts, lawns, or
crops) have not
impacted zone.

9-10
9-10

Width of riparian zone
12-18 meters; human
activities have impact-
ed zone only minimally.

3-5
3-5

Width of riparian zone
6-12 meters; human
activities have
impacted a great deal.

3-5
3-5

Width of riparian
zone <8 meters;
little or no riparian
vegetation due to
human activities.

0-2

TOTAL SCORE ( )

MOD 10/18/94



Stream: PHYSICAL CHARACTERIZATION/ WATER QUALITY Date:

Site name: FIELD DATA SHEET Time:
Station Key: Project:
Collecting Agency: LEGAL DESCRIPTION: T Rosgen Class
PHYSICAL CHARACTERIZATION GPS Coordinates PDOP
Satellites

RIPARIAN ZONE/INSTREAM FEATURES

Forest Field/Pasture Agricultural Residential Commercial Industrial Other:
Local Watershed Erosion: None Moderate Heavy

Local Watershed NPS Pollution: No Evidence Some Potential Sources Obvious Sources

Estimated Stream Width m Estimated Stream Depth: Riffle m Run m Pool m

High Water Mark m Velocity Dam Present: Yes_ _No__ Channelized: Yes_ No

Canopy Cover: Open  Partly Open Partly Shaded  Shaded

SEDIMENT/SUBSTRATE:

Sediment Odors: Normal Sewage Petroleum Chemical Anaerobic None  Other
Sediment Oils: Absent Slight Moderate Profuse
Sediment Deposits: Sludge Sawdust Paper Fiber Sand Relic Shells Other
Acre the underside of stones which are not deeply embedded black? Yes No
Inorganic Substrate Components Organic Substrate Components Substrate Type
Diameter Percent Composition Substrate Type Characteristic ~ Percent Composition
in sampling area in sampling area
Bedrock Detritus Sticks, Wood,
Boulder =256 mm (10in) Course Plant
Cobble 64-256 mm (2.5-10 in) Materials (CPOM)
Gravel 2-64 mm (0.1-2.5 in) Muck-Mud Black, Very Fine
Sand 0.06-2.00 mm (gritty) Organic (FPOM)
Silt 0.004-0.06 mm Marl Grey, Shell
Clay <<.004 mm (slick) Pigments

WATER QUALITY

Temperature C Dissolved Oxygen pH Conductivity Discharge Other
Instrument(s) Used

Stream Type: Coldwater Warmwater

Water Odors: Normal Sewage Petroleum Chemical None  Other

Water Surface Oils: Slick Sheen Globs Flecks None

Turbidity: Clear Slightly Turbid  Opaque Water Color

Weather Conditions Number of Kick Samples

Photograph Number Duration of Kick

Length of Kick
Acceptable Needs revision Reject




Contractor Report Evaluation Form date:

Contractor:

Report Title:
Report Date:
reviewed by:
QUESTIONS, REVISION REQUIREMENTS:

Subsampling

1. Did the contractor follow the specified sub-sampling procedures?

2. Are subsamples in the range of 270-330 organisms?

3. Is the proportion of the sample that the contractor subsampled documented?

Taxonomy
4. Is taxonomic resolution consistent with the SOP’s?

Data Analysis
5. Is the correct set of metrics used for impairment rating?

6. Was an appropriate reference used for the analysis?

7. Did the contractor use replicate information in evaluating the level of
resolution if appropriate?

8. For reports where time trends are being evaluated: Did the contractor account
for any differences in taxonomic resolution between years, etc?

9. Are the metrics calculated correctly?

Report Details
10. Are the dates the samples were collected included in the report?

11. Are the report conclusions clearly summarized?

12. Are the pages numbered?



13. Is the taxa list ordered consistent with the SOP’s?

14. Are any deviations from the SOP’s explained and justified?

Other Comments:



